A total of 3749 workers employed for at least three months in two Finnish glass factories (cohorts A and B) were followed up for cancer in 1953-86 through the Finnish Cancer Registry. In cohort A (1353 men, 1261 women), 106 primary cancers were diagnosed among men, and their standardised incidence ratio (SIR) for all cancers was 99. Among women the risk was low (65 cases, SIR 64). In cohort B (450 men, 685 women), the relative risk of cancer was close to unity for both men (57 cases) and women (75 cases). The risk of cancer was analysed by primary site, type of work, years since first exposure, and age at diagnosis. The only significantly increased risks were those of lung cancer among men (SIR 130,95% CI 100-167, cohorts A and B combined), and skin cancer among glass blowers (SIR 625, 95% CI
referent studies in which an increased risk of death from cancers of the lung,'2 stomach,'2 and colon2 were found. The International Agency for Research on Cancer monograph Silica and some silicates3 refers to only one study indicating a raised risk of lung cancer among glass workers.4 Among men a significant positive association was found between mortality from lung cancer and glass manufacturing in Alameda County, California.5 In a Nordic register linkage study ofoccupational groups exposed to silica dust an increased risk of lung cancer was detected among Danish glass workers, but not among men in the other Nordic countries working in manufacture of glass, porcelain, ceramics, and tiles.6 In a casecontrol study conducted in urban Shanghai the largest excess risk of lung cancer found for women was among glass products workers.7 There are Swedish census based record linkage studies indicating significantly increased risks for meningiomas8 and gliomas9 among Swedish glass, porcelain, or ceramic workers. A high risk of brain cancer among workers manufacturing glass products has also been reported in Illinois.'"
The purpose of this cohort study was to assess the risk of cancer among workers in the plain glass manufacturing industry.
Subjects and methods
The workers in two glass factories (A and B) in southern Finland were followed up Cancer risk among glassfactory workers: an excess of lung cancer? plant. On the other hand, the production of unique art glass requires varying methods and processes, but often the series produced are small and the production periods are short.
In the colouring ofglass and in the improvement of the quality of the glass mass several possible carcinogens are or were used, including antimony, arsenic, cadmium, chromium (trivalent), copper, lead, manganese, nickel oxide, and zinc selenite. In the matting of the surfaces of products sulphuric and hydrofluoric acids are infrequently used. In the past, asbestos was widely used as a thermoinsulator in hot structures as well as in protective clothing.
The estimation of past exposures among individual workers in any reliable way is impossible, and is only speculative even among occupational groups. In general, however, the exposures were greater in the 1950s and 1960s than in recent years.
The occupational safety standards are strict now, and all possible cancer hazards are rigourously regulated. Several of the possible carcinogens mentioned above were used in larger amounts in the making of unique, hand made art and design products, which uses oral glass blowing, but this concerns only a small number of workers. The exposures are limited among workers in the automated processes of tableware or container production. Most likely the workers exposed to the largest quantities of asbestos were construction and maintenance workers rather than those engaged in actual production of glass.
The risk of lung cancer was increased among men (in both cohorts), which is in accord with previous reports. As there are no data on smoking habits ofthe men in the cohorts, the only comparison that could be made was with Finnish industrial workers in general. There are data indicating that men in manufacturing occupations in Finland smoke more than the general population, and that their risk of lung cancer is higher (SIR 129) than that in the general working population.'2 Thus the risk of lung cancer among male glass factory workers is similar to that of men in manufacturing occupations in general. The confounding effect of cigarette smoking has been estimated not to exceed 30% for the rate ratios for lung cancer between occupational groups.'3 14 Therefore, the possible excess risk of lung cancer attributable to occupational exposures such as asbestos or arsenic, cannot be extracted from our results.
Contrary to previous reports,2 8-1O the risk of tumours of the central nervous system was not raised (table 2) , and the risk of colon cancer was low. Glass manufacturing itself, however, is unlikely to have a protective effect against cancer of the colon. Rather, the expected number, based on the incidence of the total population, may be too high for this cohort, which belongs to a socioeconomic class with a low incidence of colon cancer."
The relative risk of stomach cancer was increased among all glass blowers, but not among other glass workers in cohorts A and B (table 3) . The speculation about glass blowers' direct oral exposure to various metallic compounds as an aetiological factor2 was only weakly supported by our results, as the number of stomach cancer cases was not more than three among glass blowers using oral methods.
The risk of skin cancer (other than basalioma and melanoma) was consistently increased among men and women in both cohorts. The reporting of basaliomas is incomplete and they were not included in the figures when total cancer risks were calculated for the general population. To our knowledge there are no reports on an increase in the risk of skin cancer among glass blowers, although hypothetically the increased risk could be work related, owing, for example, to exposure to arsenic.
If the incidence rates of cancer for industrial workers only had been used, the expected figures for certain primary sites (colon, breast, and prostate) would have been lower, and for some others (lung among men, for example), higher as shown in previous studies.'2 15 Such figures were only available for the 1970s, however, and for age groups from 25 to 64. The reasons for the decreased cancer risk among women remain obscure, although the "healthy worker effect"'6 '7 cannot be ruled out. It is unlikely that our results are essentially influenced by other biases; the follow up time was long enough for cancers caused by occupational exposures to emerge, and the follow up through the National Population Register and Cancer Registry was virtually complete. Owing to the small numbers of cases the confidence intervals were wide and the results inconclusive, as they were in previous studies also. Our 
